Interaction of piroxicam and meloxicam with DMPG/DMPC mixed vesicles: anomalous partitioning behavior.
Small unilamellar vesicles (SUVs) formed from a mixture of dimyristoylphosphatidylcholine (zwitterionic lipid with bulkier headgroup) and dimyristoylphosphatidylglycerol (anionic lipid with relatively smaller headgroup) allows better modulation of the physical properties of lipid bilayers compared to SUVs formed by a single type of lipid, providing us with a better model system to study the effect of membrane parameters on the partitioning of small molecules. Membrane parameter like packing of the vesicles is more pronounced in the gel phase and hence the study was carried out in the gel phase. Mixed vesicles formed from DMPG and DMPC with the mole percent ratio of 100:0, 90:10 and 80:20 were used for this study. As examples of polar solutes, piroxicam and meloxicam, two Non Steroidal Anti-inflammatory Drugs (NSAIDs) were chosen. The pH was adjusted to 2.8 in order to eliminate the presence of anionic forms of the drugs that would not approach the vesicles containing negatively charged DMPG (50% deprotonated at pH 2.8). Surface potential measured by using TNS (2,6-p-toluidinonaphthalene sulfonate, sodium salt) as surface charge sensitive probe showed no significant changes in the surface electrostatics in increasing DMPC content from 0 to 20%. Transmission electron microscopy (TEM) was used to characterize SUVs of different composition at pH 2.8. The average diameter of the mixed vesicles was found to be smaller than that formed by DMPG and DMPC alone. Partition coefficient (K(P)) of piroxicam and meloxicam was measured using intrinsic fluorescence of these molecules. K(P) value of piroxicam decreases with increase in DMPC content whereas it increases with DMPC content in case of meloxicam. This anomalous behavior of partitioning is unexpected since there was no significant change in surface pH of the vesicles and has been explained in terms of lipid packing and water penetration in the lipid bilayer.